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Fault Tolerant Controller Design for T-S Fuzzy Systems With
Time-Varying Delay and Actuator Faults: A K-Step

Fault-Estimation Approach
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V. CONCLUSION

This paper has studied the problem of the FTC design for
T-S fuzzy systems with time-varying state delay, actuator faults,
and external disturbances. A novel k-step fault-estimation de-
tailed design framework for observer-based robust fault esti-
mation and FTC is proposed for a class of nonlinear systems
with time-varying state delay described by T-S fuzzy models.
The main contribution of this paper is that 1) a novel k-step
fault-estimation approach is proposed for T-S fuzzy systems
with time-varying state delay and actuator faults. The fault esti-
mates via this method can practically better depict the size and

shape of the faults than that via the existing one. 2) By using
an improved integral inequality method without ignoring any
useful integral terms in the derivatives of Lyapunov function-
als, some less conservative delay dependent stability conditions
for the existence of k-step fault-estimation observers and fault-
tolerant controllers for T-S fuzzy systems with time-varying
state delay and actuator faults are given in terms of solution
to a set of linear matrix inequalities (LMIs). Simulation results
of two numerical examples demonstrate the effectiveness and
merits of the proposed methods. The proposed k-step fault-
estimation approach being applied to the model with actuator
and sensor faults, as well as to the systems with state and input
delays against actuator or/and sensor faults, will be our next
challenge.
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